INTRODUCTION
In his classical dissertation concerning artificial pneumothorax published in 1882, Forlanini8 considered the possibility of resection for pulmonary tuberculosis and concluded that it was a desirable procedure on theoretical grounds. He predicted its future usefulness when the technical deficiencies of contemporary surgery were overcome. Within the past two decades those technical problems largely have been solved, and the resectional methods are being applied to an increasing number of patients with pulmonary tuberculosis. Not a few clinics have abandoned the collapse procedures entirely in their initial enthusiasm for the more direct approach of resection. Pulmonary tuberculosis is all too often a disease characterized by late exacerbation, and one must ask if the modern program of long-term chemotherapy and resection has proved itself entirely adequate. Sufficient time has now passed so that adequately long-term evaluation of the results in the earliest cases can be made.
HISTORICAL SUMMARY
Ruggi' in 1883 and Tuffier' in 1891 were apparently the first to perform local pulmonary resections for the apical manifestations of tuberculosis. The results were inevitably poor. Gradual improvements in anesthesia techniques, the increasing availability of preserved blood, a growth in knowledge of detailed bronchovascular anatomy and pulmonary physiology, an increasing and favorable experience with resections for bronchiectasis and neoplasms, and finally the introduction of the potent antibiotics have all contributed to the development of resectional therapy in tuberculosis cases.
In this country, the first planned resections for tuberculosis were reported by Freedlander' in 1935 4. Totally destroyed lung, especially when associated with bronchopleural fistula and empyema. 5. "Tuberculoma," the discrete round focus. 6. Tuberculosis associated with tumor or cases in which the differential diagnosis cannot be established without surgical exploration. Adequately lengthy preparation with streptomycin, para-amino-salicylic acid, and isoniazid has permitted the indications for resectional therapy to be broadened and to include some formerly rejected cases. The drugs also have diminished the hazards of operations.
MATERIAL AND METHODS
The 130 patients who are the subjects of this report were admitted to the thoracic surgical section of -the Grace-New Haven Community Hospital between March, 1934, The total series has been divided for comparison and analysis into two groups: the first, a series of 40 patients operated upon before February, 1950, and already reported in the literature7; and the second, 90 cases who were subjected to surgery between February, 1950, and June, 1953.
The first seven cases were operated upon before streptomycin became available; and only 11 of the initial group received the drug preoperatively, the length of this preliminary course being very brief. In contrast, the patients in the second group of 90, with a few exceptions, received prior to surgery a minimum of six to nine months 'rhe first two patients in the early group were operated upon employing the torniquet mass-ligation method. All other cases, with the exception of four wedge resections, were subjected to a meticulous anatomic dissection of the broncho-vascular structures. Twenty-five patients came to resection after a previous thoracoplasty had failed to control their disease, and 35 others required a limited "cap" or more extensive thoracoplasty as a space filling procedure after lobectomy or pneumonectomy. Five phrenic Pulmonary resection in tuberculosis I LINDSKOG, LAW nerve operations were carried out to limit overdistension of remaining lung. Sixty-five patients had no type of collapse procedure as a part of their surgical program.
In Table 2 are listed the indications for resection in the 135 operations and the types of surgery employed. Sixty-two resections were performed for residual fibrocaseous disease. Significant disease beyond segmental confines or fibrosis of a degree to preclude function made segmental procedures impossible or impractical in 38 cases of this group. Twenty-five patients represented thoracoplasty failures, and bronchiectasis with or without bronchial stenosis was the indication in twenty. Uncontrolled cavity, sometimes with tension, was the reason for surgery in ten; and tuberculoma was the diagnosis in another ten. Six patients were suspected of harboring tumor, but pathological study of the resected specimens revealed tuberculosis in some form. One was a tuberculoma, one was a lung abscess with tuberculosis, and four were fibrocaseous infiltrations. Destroyed lung with bronchopleural fistula and empyema was the indication for resection in one instance, and another case was misdiagnosed as bronchiectasis in 1936.
COMPLICATIONS OF SURGERY
The occurrence, more particularly in the early days of resection, of certain complications after surgical excision of tuberculous lung tissue, has been a factor of some significance in tempering unbridled enthusiasm for the method. The major complications include bronchopleural fistula, tuberculous or mixed empyema, and parenchymal spread of the disease. Bronchopleural fistula occurs with greater frequency after resections for tuberculosis than after resections for non-tuberculous diseases such as bronchiectasis and tumor. This tendency probably is related to existing disease in the bronchial wall or in the mediastinum at or near the site of bronchial transection. The incidence of this complication has been sharply reduced because of more prolonged and intensive antibiotic therapy before surgery. Fistula is likely to be associated with empyema and unexpanded lung. In fact, postoperative empyema is exceedingly rare in the absence of a proved fistula. Parenchymal spread of tuberculosis may be associated with fistula and empyema, but also follows on imperfect anesthesia technique which allows bronchial dissemination of infected sputum. Occasionally a so-called spread is caused by postoperative reactivation of diseased areas erroneously considered to be quiescent.
A comparison of data from the older group of 40 and the more recent group of 90 cases shows the expected steady decline in the three major complications ( Table 3 ). The incidence of fistula has declined from 12. The performance of a resection of a greater magnitude than that contemplated as a result of the preoperative studies is not usually considered as a complication, but certain of these should be. An increase in the extent of proposed surgery may be required for technical reasons, or because of the discovery at exploration of more extensive areas of disease than were evident on clinical and particularly radiological investigation. On eight occasions in this series of 135 thoracotomies, the extent of the disease uncovered at the time of surgery indicated a larger resection than originally had been contemplated. In five other cases technical factors were the reasons. Three of the latter cases had such extensive induration and peribronchial infection at the segmental level that the procedure was advanced electively to lobectomy; vascular tears with hemorrhage necessitated the more extensive resection in the other two. An additional patient, a cancer suspect, had a pneumonectomy performed because of a misdiagnosis by the pathologist of the frozen section biopsy; the final diagnosis, however, was tuberculosis. In summary, 14 or 10.5 per cent of the operations were associ-326 Volume 27, April 1955 Pulmonary resection in tuberculosis I ated with more extensive resections than originally intended; five of these, or 3.7 per cent of the total operations, were related to technical factors.
RESULTS OF RESECTION
The early and late results of resectional therapy in the 135 operations carried out upon 130 patients in this series are summarized in Table 4 and Table 5 . A report7 was made on the first 40 cases in June, 1950. There were no hospital operative or postoperative deaths in this first group, but subsequent to discharge five had died, four of tuberculosis and one of heart disease. charge. Four of the late deaths were caused by the tuberculous process, and four were entirely unrelated. Ninety-six patients, or 73.8 per cent, are arrested by radiological and bacteriological criteria. As previously stated, only two cases of the original forty resected cases have suffered late reactivations of the disease. This represents about six per cent of the 34 survivors in that early group after a follow-up interval of four years or more. The present data on the second group of 90 cases lead to the belief that the late results in this group will be at least as satisfactory as the first, particularly since the antibiotic program in these later cases has been more adequate. It is well to remember, however, as the two long-term relapsing cases so well illustrate, that tuberculosis is a chronic disease with no respect for arbitrary time limits. Definitive follow-up data should be presented in terms of a decade or more. 3. The indications for resection are discussed. 4. The operative mortality of the 135 procedures was 2.2 per cent; the case mortality, 2.3. There were eight late deaths after discharge from the hospital; four of these were attributable to tuberculosis.
5. Thirty-two of the first forty cases, or 94.1 per cent of the 34 survivors in this early group, are considered to be arrested and well.
6. A comparison of postoperative complications in the early and late groups shows a very significant reduction in most categories.
